Long-term gene expression in the anterior horn motor neurons after intramuscular inoculation of a live herpes simplex virus vector.
To clarify the feasibility of the herpes simplex virus (HSV) vector in expressing the foreign gene in the motor neuron, we inoculated a live attenuated HSV expressing beta-galactosidase (beta-gal) activity under a latency-associated transcript promoter in the right gastrocnemius muscle of rats. Expression of beta-gal activity was observed 5 days after inoculation in the bilateral anterior horn cells of the spinal cord that innervates the inoculation muscle. However, the spread of beta-gal activity was not observed in the inoculation muscle. Without significant pathological changes, the spread of beta-gal-expressing neurons was observed in the lumbosacral spinal cord until 14 days after inoculation with staining concentrated in the anterior horn cells. Ninety percent of the anterior horn motor neurons expressed beta-gal activity with expression continuing to at least 182 days after inoculation. Thus beta-gal activity was expressed in the bilateral anterior horn cells at the lumbosacral spinal cord that innervates the inoculated muscle for a long time, possibly a life-long period. This indicates that this recombinant HSV vector system to motor neurons may further improve the understanding and treatment of neurological diseases in motor neurons of the spinal cord.